INTRODUCTION
Hormonal control of certain aspects of maternal behaviour has been reported in a number of widely divergent species such as the rat (Kinder, 1927; , mouse (Leblond, 1940; Koller, 1956) , domestic fowl and ring dove (Lehrman, 1959 ; Lehrman & Brody, 1961) ; the entire problem of hormonal regulation of parental behaviour in birds and mammals has been reviewed by Lehrman (1961) . In the rabbit nest building has been described as one aspect of maternal behaviour and evidence has recently been presented to show that the sex hormones are in¬ volved in this behaviour pattern (Zarrow, Sawin, Ross, Denenberg, Crary, Wilson & Farooq, 1961) .
The pregnant rabbit first builds a nest composed of straw, hay, or other suitable material. This has been called the 'straw nest' . Just before or at the time of parturition the mother plucks hair from her own body to line the nest (Sawin & Curran, 1952; Sawin, Denenberg, Ross, Hafter & Zarrow, 1960 and straw contribute to the survival of the young, the mother's hair is by far the more important element.
NEST BUILDING AFTER INTERRUPTED PREGNANCY
During normal pregnancy nest building occurs at the end of gestation. There is good evidence that this behaviour is under the control of endocrine factors (Tietz, 1933) . However, observations on the pseudopregnant rabbit show that nest building can take place even though the hormones are allowed to act for a much shorter time (Tietz, 1933) . The object of this experiment was to determine whether maternal-nest building would occur when pregnancy was interrupted by ovariectomy or foetectomy. Table 2 summarizes the conditions and findings. The incidence of maternal-nest building among normal pregnant does was found to be 98 %. This is a 'partum' nest-building strain since 86-7 % built their maternal nests on the day of parturition; 8-2 % built nests a day or more before parturition; and 5-1 % constructed nests shortly after delivery of the young. Pseudopregnancy was induced by the administration of hcg. Seventeen out of twenty does so treated built maternal nests. The nest was always built between the 19th and 21st day after the induction of pseudopregnancy, i.e. at the end of pseudopregnancy. The foetectomies were performed on Day 19 of pregnancy. The foetuses were removed with the amnion but the placentae were left in situ. All five does built nests within 3 to 4 days of the operation. The placentae were aborted before nest building or were found to be in the process of résorption. This observation differs from those reported by earlier investigators (Hammond, 1917; Mall, 1921) . According to these authors the placentae are expelled at the normal term of pregnancy and this is followed by nest building. However, van Wagenen & Newton (1943) , who were able to obtain functional survival of the monkey's placenta after removing the foetus, also reported that the rabbit is an unfavour¬ able animal for the study of placental retention after the experimental destruc¬ tion of foetuses since the isolated placenta soon became detached and was expelled or later found in the uterine cavity. 
DISCUSSION
The pattern of maternal-nest building and hair loosening has already been described (Sawin & Curran, 1952; Sawin et al., 1960) . The observation that a significant association exists between scattering and cannibalism on the one hand and poorly constructed and poorly lined nests on the other was first made by Sawin & Crary (1953) . The results presented in The administration of hormones (Table 3) for 31 or 18 days (comparable to normal pregnancy and pseudopregnancy) was enough to bring about nest building. The failure to induce nest building in experiments where the two ovarian steroids were discontinued simultaneously was, therefore, not due to a lack of hormones but rather due to a lack of appropriate conditions (an optimum ratio of progesterone-oestrogen) for the onset of maternal-nest building.
The onset of maternal-nest building at or about the end of pregnancy or pseudopregnancy is obviously associated with a fall in the circulating level of progesterone. The same applies to nest building after the termination of gestation by spaying or after abortion, since this is followed by involution of the corpora lutea. This is in agreement with previous observations (Kinder, 1927; Tietz, 1933; Klein, 1956) . It is further supported by the findings of Schofield (1957) that the progestogen-oestrogen ratio is reversed in the rabbit before parturition. Again, the escape of the myometrium from progesterone dominance in the last 2 or 3 days of pregnancy points to relative progesterone deficiency (Csapo, 1956 ).
There is further evidence that the progesterone-oestrogen ratio is critical in the finding that progesterone injections inhibited nest building, while the administration of exogenous oestrogen on Days 20 to 22 of pregnancy, at a time when the progesterone level is higher than the oestrogen level, resulted in the occurrence of nest building.
The experimental treatments failed to induce nest building when the two steroids were stopped simultaneously, whereas nest building was always ob¬ tained when progesterone was discontinued 2 or 3 days before the cessation of oestradiol injections. This procedure perhaps results in the decline of pro¬ gesterone level until an optimum ratio of the two steroids is reached, and induces the onset of maternal-nest building. Mikhail, Noall & Allen (1961) report that the sudden withdrawal of progesterone, after treating spayed non-pregnant rabbits for 25 days with oestrogen and progesterone, results promptly in nest building.
Significant differences exist with regard to the onset or time of nest building in different races of rabbits (Sawin & Crary, 1953) . It is tempting to speculate that the reversal from progesterone dominance to oestrogen dominance may be occurring at different times in different races of rabbits and that the onset of maternal-nest building is correlated with this shift in hormonal balance.
Treatments that induced maternal-nest building in the spayed rabbit were unsuccessful in the castrated male rabbit. It is possible that the failure to induce nest building in castrated males may be due to unsuitable dosage, timing, or 382 M. X. Zarrow et al. length of treatment. On the other hand, it may very well be due to a sex difference controlled by the male genotype.
In the present experiments the complete nest building pattern was repro¬ duced by treatment with progesterone and oestradiol. The findings are in accord with Lehrman's (1961) conclusion that nest building in the rabbit is associated with the cessation of progesterone secretion. However, although nest building can be elicited in the absence of exogenous prolactin, the release of endogenous prolactin cannot be ruled out, and the role of prolactin in maternalnest building in the rabbit is still to be discovered.
